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TITLE: Electron loss and formation of slow negative ions in collisions of hydrogen
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SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 149, no. 5, 1965,
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TOPIC TAGS: ionization, electron loss, charge exchange, colligion cross section

ABSTRACT: This is a continuation of earlier work by the authors (ZhETF v. 4B, LoOk;
1965) dealing with charge exchange occurring during collisions between atoms and ges
molecules. The present paper is devoted to a measurement of the effective cross sec-
tion o.3o for the loss of an electron by negative ions of hydrogen with energy from
3 to 30 kev by collision with Oz, NO, and CO. The apparatus was described in detail
in the earlier paper. The authors measured also the cross sections g3 for the forma-
tion of slow negative ions by collison of H and H~ with the sene molecules in ‘the
same energy range. The plot of o_jo V8. the fest-particle energy € for the H-CO pair
has & structure which can be explained with the aid of the adinbotic Massey criterion,
The magnitude of the cross section and the form of its energy depend . on

the nature of the terget gas and on the bin( ng energy of the clectron in the fast

particle, The cross section is largest for 0., smallest for CO, and intermediate for'
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'NO. It is concluded from the fact that the energy dependence fer the H fons is the

same for all the investigated gases that the maximum of ¢4 occuls at low energies.

At the maximum, d; is much larger for H~ than for H. With inercasing particle energy,

_the cross sections for H and H come closer together and become«.&pproxim&te;ly" equal

- | for 0o and NO. The peaks on the o3(€) curve correspond to the ¢disbatic Massey =
_eriterion. Authors thank Professor A, K. Val'ter for continuoul interest ‘in the work,

_Orig. art. hass U figures and 3 formulas. 7S5 : {02]
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GUSEV, V.A.

¥nilensy and pregnancy. Vrach.delo supplement '57:82-83 (MIRA 11:3)

1. Klinika nervnykh bolezney Gor'kovskogo meditsinskogo instituta
na baze Gor'kovskoy oblastnoy klinicheskoy bol'nitsy.
(EPILBPSY) (PHEGNANCY, COMPLICAT IONS OF)
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GUSEV, V.A,
fy Yefe

Epilepsy and pregnancy. Vop.diag.i patomorf.nerv. zab, no,2:158-
162 '59, (MIRA 15:8)
(EPILEPSY) (PREGNANCY, COMPLICATIONS OF)
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GUSEV, VeA._

Myasthenic syndrome in acnte encephalitis. Vrach.delo no,9:963-9864
8 '59. (MIRA 13:2)

1. Klinika nervnykh bolezney (zaveduyushchiy - prof. F.A. Poyemnyy)
Gor "kovskogo meditsinskogn ifnstituta i klinikm akushertva i gineko-
logii (zaveduyushchiy - prof. G.K. Cherepakhin) Gor‘'kovskogo gorzdrav-
otdela,

(MYASTHRNIA GRAVIS) (ENCEPHALITIS)

i
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GUSEV, V.A.

o Multiple sclesrosis and pregnancy. Sbor. nauch. rab. Xaf. akush.
i gin. GMI no.l:42-43 '60. (MTitA 15:4)

1. Iz kliniki nervnykh bolezney (direktor prof.Poyemnyy, F.A.)
i1 Xliniki akusherstva i ginekologii (direktor prof. Cherepakhin, G K.)
Gor 'kovskogo gosudarstvenncgo meditsinskogo instituta,

(MULTIPLE SCLEROSIS (PREGNANCY, COMPLICATIONS OF)
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GUSEV, V.A.

Two cases of acute encephalitis in pregnant women, Shor. nauch. rab.
Kaf. akush, i gin. GMI no.l:44-49 '60. (MIRA 15:4)

1, Iz kliniki akusherstva i ginekclogii (direktor prof.Chercpakhin,
G.K.) 1 kliniki nervnykh boleaney (direktor prof.Poyemnyy, F.A.)
Gor'kovskogo gosudarstvennogo meditsinskogo instituta.

- (ENCEPHALI‘I‘IS) (PREGNANCY, COMPLICATIONS OF)
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(GUSEV, V.A.
Spinal cord tumor and pregnancy., Sbor. nauch, rab. Xaf. akush, i
gin, GMI no.l:50-52 360, (MIRA 15:4)

1. Iz kliniki nervnykh bolezney (direktor prof.Poyemnyy, F.A.)
i Kliniki akusherstva i ginekologii (direktor prof.Cherepakhin)
Gor'kovskogo gosudarstvennogo meditsinskogo instituta.
(SPINAL CORD--TUMORAS)
(PREGNANCY, COMPLICATIONS OF)
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. GUSEV, V,A,

Epilepsy first appearing during pregnancy, Sbor. nauch. rab. Kaf.
akush. 1 gin. GMI no,1l:53-55 '60, (MIRA 15:4)

1, Iz kliniki akusherstva i ginekologii (direktor prof. Cherepakhin,
G.K.) i Kliniki nervnykh bolezney (direktox prof.Poyemnyy, F.A.)
Gor 'kovskogo gosudarstvennogo meditsinskogo instituta.

(EPIIEPSY) (PREGNANCY, COMPLICATIONS OF)
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GUSEV, V.A.

Epilepay and pregnancy. Sbor. nauch. rab, Kaf. akush. i gin.ﬁGM%
no.l:56-58 160, (MIRA 15:4)

1. Iz kliniki nervnykh bolezney (direktor prof.Poyamyy, F.@.) i
kKlinikl akusherstve i ginekologii (direktor prof. Charspakhin, G.K.)
Gor 'kovskogo meditsinskogo imstituta.

> ¢ (EPILEPSY) (PREGHANCY, COMPLICALIONS OF)
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GUSEV, V.A.; SEMENOVA, P.Ya.
Course of Landry's paralysis in pregnant women. Sbor. nauch. reb,
Kaf. a ush. i gin. GMI no.2:69-71 '60. - (MIRA 15:4)

1. Iz nevrologicheskogo otdeleniya bol'nitsy No.4 Ger'kovskogo gorodskogo
zdravootdela %glavny'y vrach Babushnikova, Ye.V.).
(PREGNANCY, COMPLICATIONS OFS (PARALYSIS)

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617610002-8"




"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86 00513R000617610002 8

GUSEV, V.A.

Treatment of tuberculous meningitis in pregrant womea, Sbor. nauch,
rab, Kaf, akush. i gin. GMI no.2:72-7/ 160. (MIRA 15:4)
(MENINGES-~-TUBSRCULOSIS) (PREGHANGT, COMPLICATIONS 07)
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GUSEV, V.A.; MOSHNINA, M.A,; TROSHIN, V.D.

. . fm
Thrombosis in the sinuses of the brain appearing in the paerperiuzm.
Sbor. nauch. rab. Kaf. akush. i gin. GMI no.2:75-77 '60. (MIFA 15:4)

ttgev, Ye.I.).
1. Iz Gor'kovskoy ohblastnoy bol'nitsy No.2 (glavayy vrach Mal ,
(THROMBOSIS) (PUERPERIUM) {BRAIN--DISEASES)
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Status epilepticus in pregnancy. Akush. i gin. 36 no.2:67-68 Y-
Ap '60, (MIRA 13:12)
(EPILEPSY) (PREGNANCY, COMPLICATIONS OF)
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GUSEV, V.A.

in pd i : 3. VYop. okh,
Managing pregnancy in patients with epileptic attacks. Jop.
mat. i det. 6 no.11:57-61 N '6L, (1IRA 14:12)

1. Iz kliniki akusherstva i ginekoloyii (dir. -~ zasluzhennyy deyatel’
nauki prof. G.K.Cherepakhin) kliniki nervnykh bolezney .(di'.r. - prof.
F.A.Poyemnyy) . Gor'kovskogo meditsinskogo instituta imeni S$.4.Kirova
i Gor'kovskoyioblagtnoy klinicheskoy tol'nitsy imeni M.A.Semashko

v vrach - zasluzhennyy vrach RSFSR K.I.Kuznetsov).
(gravnry (EPILEPSY) (PREGNANCY, COMPLICATIONS OF)
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GUSEV, V.A,; SEMENOVA, P.Ya,

Course of Landry's paralysis during pregnancy and ufter lator,
Akushei gine 37 noe1395-96 '61. (MIRA 1436)

1. Iz nervnogo otdsleniya bol'nitsy No.4 (glavnyy wvrach Ye.V,
Bubuphnikova Gor'kiv,
\mcmm COMPLICATIONS OF) (PUERPERIUM)
(PARALYSIS)
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GUSEV, V.A.

- _ . Mpush.i gine
Treatment of tuberculous meningitis in pregnancy. “rush %Miﬁi 15:5)

no0.4355-63 6lo

1, Iz kliniki nerwnykh bolezney (dir. — prof. F.A. Foyennyy) i.
Kliniki skusherstva i ginekologii (dir. - prof. G.K. Cherepakhin)

Gorkovskogo meditsinskogo instituta imeni S Ki‘.rova'c
(MENINGES---TUBERCULOSIS) ~(PREGNANCY, COMPLICATICKS OF)
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Qua ornion monogenie funotiona according to G.S.Meisil

and V.S, Fedorov, Bull math Rum 6 no.1/2:87-96 162

(publ, '64].
1, Submitted March 12, 1963,
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GUSEY, V.A. (Geriiiy)

Se. -ures of the petit mal type and pregnancy, Kaz, med, zhur,
4363 Jl.-Agi63 (MIRL 1782)
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Epilepsy in pregnancy. fkush. i gin. 39 no.3:96-98 My-Je'63
(MIRA 1722)

1. Iz kliniki nervnykh bolezney { direktor - prof, F,h. Po-
yamnyy } i k1liniki atusherstva i ginekologi’ ( direktir— za-—
sluzhennyy deyats1! nmiki RSFSR prof. G.K. Chorepakhin) Gor'e
kovskogo meditsinskogo instituta imeni S.M.Kirova,.

14
BTHEL
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GUSEV, V.A,
pabmaman s LIRS G
Treatment of meningeal tuberculosis in pregnant women., Probl,
tub, 41 no.9:48-51 63 {MIRA 1734)

1. Iz k1liniki akusherstve i ginekologii ( dirs =~ prof. G.K.
Cherepakhin) i kliniki nervnykh bolezney ( dir. - dotsent Ye.
P. Semenova) Gor’kovskogo meditsinskogo instituta imeni S.M.
Kirova) i Gor'kovskoy oblastnoy klinicheskoy bol'nitsy igeni
N.A. Semashko,

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617610002-8"



"APPROVED FOR RELEASE 09/19/2001 CIA RDP86 00513R000617610002 8

GUSEV, V.4., land. ned. nauk

fento disorders of cerebral circulation in pregnuncy und mg::pexium.
Sov, med. 27 n0.6:02=07 Je 'C4. (Hina 1st:1)

1. Klinika nervnykh bolezney {zav. - dotuent Yo.V. Semerova) i kli-
nika akusherstva i rinekologii (zav, - prof, G.K. <§e1 epakhin) le-
chebnogo fakul'teta Gor'kovskogo meditsinskogo ingtituta imeni S.M.
Kirovu.
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Taylor's series, Ilzv, vys.,
(MIRA 1853)
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Myopethy crigin during pregnancy.  chiore aavee L psikh,
6L no.61816-818 'L, (MITA 17:12)
1. Klinike nerveykn tolezney i klinika skushersbva i ginekologil

Gor'kovskesn medttsinskego instituta im, 3,M. Kirova 1 Gor'kovskogo
oblaztnave klin'cheskaya bol'nitsa im, N.A. Semzshke,
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GUSEV, V.A,

e

An analog of the Cauchy integral for mencgenic functions, Izv.
AN Arm, SSR, Ser, fiz.-mat. nauk 18 no,3:15-22 '65,

(MIRA 18:8)
1. Ivanovskiy energeticheskiy institut im, V.I.Lenina,
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VERBA, M.I., kand. tekhn. nauk, dotsent; GUSEV, V.4,

e e s Ve

Averaging of the temperature of a decomposing material Lm a reactor with
a fluidized bed, I2v, vya. ucheb. zav.; energ. 8 no.6s34-62 Jas '65,

(MIRA 18:7)
1. Moskovskiy ordena Lenira energeticheskiy institut. Predstavlena
kafedroy sushil'nykh i tsplocbmennykh ustroystv.
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PILIPENKO, D.V.; GUSEV, V.A.; FOGEL', Ya.M,
Electron loss and formation of slow negative ions in collisions
of H atoms and }~:"1lons with gas molecules. Zhur.eksp. 1 teor.
fiz, 49 no.5s1402-1407 N 165, (MIRA 19s1)

1, Fiziko-tekhnicheskiy institut AN UkrSSR.
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APG036048 SOURCE CODE: UR/0056/66/051/064/1007/1010
AUTHOR: Gusgy, V. A,; Pilipenko, D. V.; Fogel', Ya. M.

ORG: Physicotechnical Institute, AN UkrSSR (Fiziko-tekhnicheskiy institut,
- AN UkrSSR)

TITLE: Slow ion formation with the passage of fast protons and hydrogen atoms
through nitrous oxide

SOURCE: Zhurnal eksperimental'noyiteoreticheskoy fiziki, v. 51, no. 4, 19686,
1007-1010

TOPIC TAGS: ion, negative ion, ion exchange, mass spectrum, proton

ABSTRACT: An investigation is made of the mass spectra of slow positive ions
produced as a result of dissociative ionization of NZO molecules by fast protons or
hydrogen atoms and also of the mass spectra of slow negative ions produced as a
result of charge exchange between the hydrogen atom and an N,O molecule. The
relative intensities of the slow ion beams are compared with the bond breaking
energies of NoO. The authors express their gratitude to G, N, Polyakova for

;Card 1/2
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| ACC'NR: APG036048
investigating the NyO luminescence spectrum produced by the proton impact,
Orig. art. has: 4 formulas and 1 figure, [Authors' abstract] [AM]

SUB CODE: 20/SUBM DATE: 16Apr66/ORIG REF: 006/OTH RiZF: 009/
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GUSEV, Vladimir Alekseyevich; GORLOV, Georgiy Dmitriyevich;
- LN, ARatol1y " Tedakovich; TELEPNEV, V.P., red.

[General contractor of the city of Kiev] General'nyi

Iriadohik Kieva. Kiev, Budivelinyk, 1965. 122 p.
pocra ’ (MIRA 18:8)

1. Glavnoye upravleniye pe salisicimomu 1 grazhdanykomu
stroitel'stvu g. Kiyeva (irr dugav, Gorlov, Lando).
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GUSEV, Vladimir Alekseyevich; POKRASS, Leonid Iosifevich;
CHUDNOVSKIY, Abram lironovich MOSKALENKD, I.Ye,, red,

[Improve the quallty of comstruction work] Sovershen-
stvovat' kachestvo stroitel'nykh rabot. Kiev, Budivel'-
nyk, 1965, 85 p. {MIRA 18:12)

ik
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USSR/Ionosphere . e Peb 1947
Heavisidg _1ayer

"The Reasons for the Change in Amplitude of a
Single Impulse Reflected from the Ionosphere,”
V. D. Gusev, 12 pp

“Izv Ak Nauk Fiz" Vol XI, No 2

Examination of problems pertaining to the inhomo-
gensous structure of the E-layer.
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GUZEV, V. D., ond MIRKOTA, o, F,

"Investigation of the Pine Structure of the Ionosphere 'by the
Method of Frequency-Spaced Reception,” by V. D. Gusev and S.
F. Mirkotan, Physics Faculty, Moscow State University, Radio-
tekhnika i Elektronika, No 6, Jun 56, pp Th3-Thé T

_ Tk.xis article quotes the theoretical and experimental results of an
investigation of the frequency distribution of the amplitude fading of a
solitary signal reflected from the ionosphere.

o Conclusions concerning the magnitude of the fine-gcale heterogeneities
of the ionosphere were nade according to altitude,

Sum 1239
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GUSEV, V.D.; ARKHANGEL'SKIY, M.Ye.

Experimental investigation of the fine structure of the iono-
sphere. Vest.Mosk,un.Ser.mat,,mekh., astron., fiz.,khim. 12
no.2:75-83 '57. (MIRA 10:310)

1.Kafedra rasprostraneniya, izlucheriya i kanalizatsii elekiro-
magnitnykh voln Moskovskogo universiteta.
{Ionosphers)

PRSI

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617610002-8"



AR I NG R ERAEE e s AR o i1 63 SN IO RSICARLI OO U TN by 192 (VG IR SRR ST R AR [ el AL RS ERIRT B0 el 1easE)
L R T N R NG PO U BE ST PRt SR PRI

"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617610002-8

sl RIS SRR B R IR AT B e i Pk
okl ¥
ki

R L RS

112

skl

GUSEV, V.D.; VINOGRADOVA, M.B,; DRACHEV, L.A.: MIRKOTAN, S.F.

R TIPS O LA .
Study of the heterogemous of the structure of the ionosphere,
Vest, Mosk.un, Ser.mat.mekh.astron. fiz. khim, 12 no.4:129-136

'57. (MIRA 11:5)
1.Xafedra rasprostraneniya, izlucheniysn i kanalizateii

eslektromagnitnykh voln Moskovskoge gosudarstvennogo universiteta.
(Ionosphere)
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AUTHORS : Gusev, v, D., Drachev, I, 4., Mirkotan, s. F., Berezin, yu. Ve,
Kiya l'vak.uQ M. P., Vinogradova, M. B., Gaylit, 7. 4.

TITLE: The Structure and the Motions of Large-Scale Inhomogeneitieg

in the Ionosphere Layer F, (Struktura i qvig
neodnorodnostey v ionosfernom sloye FZ)

heniya kru pnykh

PERIODICAL; Doklady Akademii nauk Sssg, 1958,

Vol 123, Nr 5, pp 817-820
(USSR)

ABSTRACT : The authors invented an integral phage method for the re-
cording of great inhomogeneitieg and their motions, This
method is free from the deficiencies of other methods ang con-

sists of the recording of the variations of the phase way
of the reflected signal. For small inhomogeneities, these

has a high
and a high re-

in the investigation of large-gcale inhomogeneitisgs, The
Card 1/4 apparatus for the

CIA-RDP86-00513R000617610002-8'
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50V/20-123-5-13 /50
The Structure and the Motions of Large-Scale Inhomogeneities in the
Ionosphere Layer F2

its direciion which is determined by the angle f; the average
shape of the ionosphere inhomogeneities which is determined
by the "characteristic ellipse"; the radius of correlation
and the spatial dimensions of the inhomogeneities A ; the
time of spreading T, oT the parameter of spreading & of the

inhomogeneities. By analysis of the variations of the phase
and of the rate of phase variation the direc%ion of the re-
flected radiowaves could be determined. The correlation func-
tions were calculated by means of an electromnic computer

of the type "Strela". All the above-discussed results concern
the layer F2; they were found from May 1955 to October 1957.
The large-scale inhomogeneities have a distinctly anisotropic
shape; the dimensions depend on the direction . Numerical
values afe given for the dimensions of the inhomogeneities.
The values of V4 are within the interval 0 - 40 km/min, and

most frequently the values 8 - 10 km/min are found. The values
of Vd increase only slightly from night to dzy. Because of
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_ S0V/20-123-5-15/50
The Structure and the HMotions of Large-Scale Inhomogencities in the
Ionosphere Layer F2

the presence of inhomogeneities in the ionosphere, the normal
to the front of the reflected wave deviates from the vertical
direction. For & and T, the average values 6 ~ 0.3 (day) and

5 ~ 0.58 (night) and ;; were found. There are 1 figure, 1

table,and 6 references, 2 of which are Soviet.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. !4, Y. Lomonosova
(Moscow State University imeni M. V. Lomonoscv)

PRESENTED: July 18, 1958, by N. N. Bogolyubov, Academician

SUBMITTED: July 17, 1958
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$/16G/61/000/002/026/039
7,9//0 (Grco 104/, /10Y6 ) AQ05/A001

Translation from: Referativnyy zhurmal, Geofizika, 1961, No. 2, p. 42, # 26295

AUTHORS: Gusev, V. D., Mirkotan, S. F., Drachev, L. A, Berezin, Yu V,,
T KIyanovskiy, M—F.

TITLE: Results of the Investigation of the Paramaters cof Large-Scale Inhomo-
gernelties of the Ionosphere by the Phase Msthod

PERIODTCAL: V sb.: "Dreyfy 1 nsodnorodnosti v icnesfiare", No, 1, Moscow, AN SSSR,
1959, pp. 7-21 (English summary)

TEXT:.

fa. tn

in detail, . The iime variaticns of
F2-layer of the icnosphere were rec
are being prozessed by the corrslaii

&

characteristic spesd V'_, +*he spead of chaziis variatis g rr.s actusl drify
speed vy, the paramesers cf the so-called ":harasTerisilssl” elliipse, which
© dlmer.sions and time cof
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5/169/61/000/002/026,/039
A005/A001 '

Results of the Investigation of the Parameters of Larga-Scale Innomogensiities of
the Ionosphere by the Phase Methoad

"broadening', and parameter.vl[vd allowing wne sstimasicn of the part of the chacile
variations. The results are presented of investlgailcns in the paeriod from
January 1957 to May 1958, It is shown that inhomogeneliies in the horizontal
direction are anisotropic; the direction of the larger dimension {the major axis
of the characteristicel eilipse) approximately coincides with the meridian; <he
average ratlo of ihe major and mincr dimensione {the eccentricliy of tha ellipse)
{s about 2; this value and the direction of the major axis are nearly independsni .
of the time during 24 hours; <the average value oI h# major axis is abou’ 500 km

by night and about 200 km by day. e values of drifi spadd of inhomogensitlies

mostly found are 8§ - 10 km/min; the direction of drift is: 1in the evening and

by night northward, by day and in the morning southward. The *Lroadening” of
inhomogenelties proceeds more rapid by day than by night, The speed of chaotic
variations V. exceeds the drift speed on the average by 1.5 times, A comparison

1s carried out of the results obtained with the vaiueg formarly known., It is

shown that the characteristics of the large-scal2 and small-goale inhomogeneitlies
(anisotropy, drifi, chaosvic variations) agree witr sash other, which points cut
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Results of the Investigation of the Parameters of Large-Scale Inhomogeneities

of the Ionosphere by the Phase Method

the possibility of the cornection and common origin of the processes controlling
the formation and motion of all inhomogeneities in the lonosphere. There are
15 references.

E, Kazimirovskiy

Translator's note: This is the full translation of the original Russian abstract,

/

.Card 3/3
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67235
gy P WO
AUTHOR: Gusev, V.D. 50V/55-59-1-12,/23

TITLE: Determination of v_. in the lonosphere \V'

PERIODICAL: Vestnik iMoskovskogo universiteta. Seriya matematiki, mekhaniki,
astronemii, {iziki, khimii, 1959, Nr 1, pp 105-108 (USSR)

ABSTRACT: The author investigates the determination of the effective
collision frequency yef between the electrons and the neutral

particles and ions on several levels of the ionosphere., Starting
from the well-known formula

Zrefl.

2
1 1-n°
(1) “?j Ve T,

n

[o]

2
where n® = 1. ﬁ;ﬁﬁ.gi&l , the author solves the problem for an
me”
isotropic medium for a monotone dependence of the properties of
the ionosphere on the height by reducing {1) to an Abelisn
equation which can be solved with the aid of Laplace transformaticns.

e

Card 1/2
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Determination of y_, in the Ionosphere S0V/55-59-1-12/23

For a multilayer ionosphere the result has to be applied
repeatedly and yields a first approximation of the sought
\)ef—value

There are 2 Soviet references.

ASSOCIATION:Kafedrn rasprostraneniya, tzluchoniyn 1t kannlizatsit radiovoln
{Chair of Propagation, Radiation and Chandelling. of Radio Yaves)

SUBLITTED: June 25, 1958 LL///

Card 2/2

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617610002-8"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617610002-8

iifedls et Kb SRR TCHIN UL S SUARIUC UL SRR T T T SRIEE IS F D F NG £ IO N IR I Ve

SOV/109-4-1-2/30

AUTHOR: Gusey, VB
PR

PITIE: Some Problems Rela“ing to the Radic Wave Scattering in the
Ionosphere (Nekoboryye voprosy rasseyaniya radiovoln v ionosfere)

PERIODICAL: Radiotekhnika i elektronika, 1959, Vol 4, Kr 1, pp 12-16
(USSR)

ABSTRACT: The experimental invesbtigations of the lonosphere are
usually carrield cut at the Barth's surface and the results
thus obbtained are interpreted by employing the statistical
methods; the basic mathematizal tocl in this interpretation
is the ~orrelation function., It is therefore of interest %o
investigate how correlation functions of the waves scattered
by whe ionosvhere change under various conditions, For this
purpcse it is pessible to assume (Ref.4 and 5) that the
ccattered field at a disbvance 2z 135 given by:

23 O
o N e
, . DY } LN /‘!“- "- o’
B = 7‘\3 EO(‘..’.) du. S:—.“"‘\ Lest+Hik(u-x)s ds , 1

IS

i
!

where E_ 1S the field at ‘the piare 2z = 0 , On the other

Card 1/4 hand the correlation funstion zan be written in the form of
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Some Problemz Relating to the Radio Wave Scattering in the Ionosphere

Eq.{2). This can alsc be represented in terms of the energy
spactrun F(8) . If the correlabticn function is in the form
of the xermal distributiou, such as expressed by Eq.(3), it
can te shcwn that for all ka and fer (2 kz)*3> 1 the
ccrrelabicn function can be writven as Eq,@)d“me effect d‘.‘ﬂ!‘sm
¢f the wave front on the form ¢f the correlation function
can te taken into aciount by assuming that the reflected field
of the ionosphere can be writien in the form of Eq.(6) where

: € 1is tnhe permittivity of the ionosphers, f(P) 1is a function
winlzh takes into account the directivity of the radiabting
anteura and ¢§ is a certain cperational functional. Normally,
this reflected field can bhe written as a product of f(P) and
a statistically homogenecus scatterad field Eo(x) . Under

these ~onditions the field at a distance zo from the scatter-

ing layer c<f *he ioncsphere cen be expressed by Eq.(7), where
Z is the distance from *he scurze of the scattering region.

corrziation funcbion can tunerefore be written as :

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617610002-8"
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Some Provliams Relating to the Radio Wave Scattering irn the Ionosphere

S S—
&) ==3‘\< v ig {

which is true provided the ineqgualities expressed by formulae
{8) ars fulfilled., From the atove it follows that the scattered
field at any distance from the ionosphere is statistically
non-homogeneous and that the correlation radius of the scatt-
ered field is a linear functiocn of the distance only in the
v1c1n1ty of the radiator, The time cnanges of the scattered
ield can be taken into account Ly assuming the presence of
mcvements and various changes in bhe ionosphere., The motion
¢f the ionosphere can be represeniad by assuming that the co-
ordinates of the scattered field are as expressed by Egs.(9),
wheres Ve and v, are random quantities lnaependent of the

field distribution in space. The random motion in the iono-
sphere obeys the normal digtribution law, as represented by
Bq.(10). where 7, 1s the average :qvarg velocity of the

x

random mohion, while ¥ and v are the averages of v
: Fx s

Card 3/4
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Some FProblems Relating to the Radio Wave Scattering in the Ionosphere
and v _ , respestively. Consequently, on the basis of '

—~ =

§

Bgs.(1). (2). (7) and (10), the cerrelation function for the
case of & =0 is exprsssed by (g, m) (see p 15), In a
general case. when i% is necessary (o take inbto account
varicus time changes of the scattered field, the correlation
function can e written in the Form of Eq,(l1l)., The paper
coutains 6 references,; 4 of which are Soviet and 2 English,

SUBMITTED: July 5. 1955 and after revision, June 28, 1958,
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Determination of the effective frequency of collisinns in the
ifonospuiere. Vest.Mosk.un.Ser.rat., mekh., astron., fiz., khim.
14 no.1:105-108 1'59. - (MIRA 13:8)

1. Xafedra rasprostraneniya, izlucheniya { kanaliza:asii radiovels
Moskovskogo universiteta.

(Ionosphere) (Collisions (Nuclear physics))

Tl
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AUTHORS: Gusev, V,D., hirkotan, S.F., 5/055/59/000/04/011 /026
“feraezin, Yu.V., Kiyanovskiy, M.P. B014/B005

s e

TITLE: On the "Resolving Power" of Systems for the Measurement of
Dimensions of Ionospheric Inhomogeneities
Y}
PERIODICAL: Vestnik Moskovskogo universiteta. Seriya matematiki, mekhaniki,
astronomii, fiziki, khimii, 1959,78r 4, pp 105-115 (USSR)

ABSTRACT: Tonospheric inhomogeneities and motion may be studied by observing
the reflection of radio signals by the ionosphere. At & given
distribution of the three observation pointe on the earth's surface,
the amounts of inhomogeneities determined by this system show an
upper and a lower limit. The present paper deals with the defini-
tion of these limits and the estimate of error of the measurement
results. The authors describe the apparatus by which the phase
shifts of the reflected signal were measured. Figure 1 ehows a
block diagram of this measuring apparatus. Figurs 2 shows the
position of the measuring triangle, Detalls of the measuring method
are given., Further, the authors develop formulas for determining
the horizontal extension of ionospheric inhomogeneities from the
measurement values, and for estimating the error. The investiga-
tion shows that the following limits hold for the extengion A of
measurable inhomogeneities at a given right observation triangle \/{/
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On the "Resolving Power" of Systems for the Measurement 5/055/59/000/04/011/026
of Dimensions of Ionospheric Inhomogeneities B014/B005

with the altitude S_: 2.85 N L 468 I:: a similar way, the

following limits hold for the distance S of two observation points:
2.8S% A £ 238, There are 7 figures, 1 table; and 10 references, T
of which are Soviet.

ASSOCIATION: Kafedra rasprostraneniye radiovoln (Chair of Propagation of Radio
Waves)

SUBMITTED: March 18; 1959
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AUTHOR: Gusev, V. D.

TITLE: Method of Correlation for Investigating Large Irhomogeneities
of the Ionoaphere W

PERIODICAL: Vestnik Moskovskogo universiteta. Seriya matemaliki, mekhaniki,
astronomii, fiziki, khimii, 1959, No. 6, pp. 87 - 98

TEXT: A thorough investigation of the motion and parameters nf large iono-
¢pheric inhomogeneities by the phase method is carried out at the kafedra
rasprostraneniya, izlucheniya i kanalizatsii radiovoln fizichsskogo fakul'teta
MGU (Chair of Propagation, Emission, and Channeling of Radio Waves of the
Physics Devartment of Moscow State University). Correlation analysis proved to
be moast convenient. A detailed technique according to this method was developed
to evaluate experimental data, and is described in the present paper. To apply
this method, it is necessary to have observational data on the variation with
time of the phases of reflected waves in three points at different places.
Preliminary results on various parameters of large ionospheric inhomogeneities
have already been published (Ref. 6). An analysis of experimental data lhowed@
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Inhomogeneities of the Ionospiiere 3006 /8005

that, within the error limits, the theoretical assumptions on which the deter-~
mination of parameters is based are sufficiently accurate. A comparison of the
parameters obtained by the phase method and by the method based on measure-
ments of angles shows good agreement. All results obtained here can be used
without restriction for a correlation analyais in investigations of small
inhomogeneities by the amplitude method, and medium-sized inhomogeneities by
the radioastronomical method if the angles of incidence of radio waves deviate
only little from the perpendicular. There are 3 references, 6 of which are
Soviet.

ASSOCIATION: Kafedra rasprostraneniya radiovoln (Chair of Propagation of
Radio Waves)

SUBMITTED: February 25; 1959
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AUTHORS: _Gusev V. Doy Vinogradova, M. B.
TITLE: Some Fundamentals for the Experimental Determination of the Law

of Pro ationiof a Continuous Random Function

PERIODICAL: Vestnik Moskovskogo universiteta. Seriya matematiki, mekhaniki,
agtronomii, fiziki, khimii, 1959, No. 6, pp. 99 - 105

TEXT: The knowledge of this law of propagation 1s necessary, for instance, if
ionoapheric inhomogeneities are to be investigated the gtatiatical properties
of which may be assumed to be gteady. The present paper analyzes the possibility
of determining the laws of propagation of steady random processes if the procesas
was recorded within a limited period of time. It may be shown that the accuracy
with which the probability density can be determined depends on the ratio of the
registration interval to the correlation radius of the steady random function.
The restriction to be imposed on the extent of interval in the case where the
function is unsteady is also indicated. Estimations of the ratio between the

correlation radius with respect to time and the registration interval, and of
the restriction to be imposed on an interval increase by an unsteadiness of L¥//
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@nme Fundamentals for the Experimental Determination §/055/59/000/06/09/027
of the Law of Propagation of a Continuous Random BOO6/BO05
Function

the random function,were carried out for random proceeses with a normal law of
propagation,; and also for a special form of the correlation function. The
methods of estimating the accuracy of the correlation propagation laws 2ay be
also used for other special processes. The other form of the correlation func-
tion may lead to an inconsiderable change in quantitative relaticns. An ana-
lysis of the statistical properties of a signal phase reflected by the iono-
sphere shows that it is possitle to uase the method developed by the authors
for investigating the statistical properties of unsteady randon processes with
indigtinct unsteadiness. The results of this investigation may be also applied
to investigations of statistical properties of functions representing the sum
of steady random processes if their correlation radii considerably differ from
each other. There are 2 Soviet references.

ASSOCIATION: Kafedra rasprostraneniya radiovoln (Chair of Propagation of Radio

Waves)

~

SUBMITTED: March 17, 1959
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GUSEV, V.D.: MIRKOTAN, S.¥.

Investigating motions (winds) in the ¥2 layer by the phase

method taking into consideration anisotropy of the rfora

honogensities. Mazhdunar.geofiz.god
and variability of Iinhomoge B 150

no.7:70-73 '59.
(Ionospheric maesrch)
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AUTHORS Gusev, V. D., Gaylit, T. A,

TITLE: The Automation of Processing Experimental Data in
Investigations of the Irregular Ionosphere

PERIODICAL: Veaxtnik Moskovskogo universiteta. Seriya 3, fizika,
astronomiya, 1960, No. 1, pp. 39-47

TEXT: As shown by the authors' considerations in the first two parts of
the present paper, the structure function of stochastic processes is
better suited for the automatic evaluation of results of measurement
than the correlation function. In-the present paper, the authors
investigated the electronic correloscope shown in Fig. 1 as a block
diagram, which permits calculation of the structure function of a
stochastic process having a spectrum of from O to 4 cps, witnout the
necessity of previously recording this stochastic process on a film or a
magnetic tape. This correloscope consists of a storage element (capacitor),
a subtraction device, and a squaring device, an integrator, & direct-
current amplifier, and an indicator tube. By means of this ce¢rreloscope,
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The Automation of Processing Experimental Data s/188 60/000/001/003/010
in Investigations of the Irregular Jonosphere B0O19/B056

the structure function of the stochastic process is cconstructed from the
amplitudes of the reflected signals. Fig. 2 shows the shapes of voltage

at various points of the block diagram shown in Fig. 1, whereas Fig. 3
shows the circuit diagram of the subtraction and squaring devices. The
correloscope 1is checked by means of a noise generator; satisfactory
results were obtained. The circuit discussed i3 distinguished by s great
simplicity of construction; it requires no gpecial mechanical devices

for tape conveyance, and makes it possible to investigate the time-
dependent changes in the correlation characteristic of the reflected field.
There are 6 figures and 5 referencess 4 Soviet and 1 British.

ASSOCIATION: EKafedra rasprostraneniya radiovoln (Cheir of Propagation
of Radiowaves)

SUBMITTED: June 4, 1959
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AUTHORS : Gusev, Vv.D.. Mirkotan. SaFgﬁgﬁéggg%vskiyq M., P. and

Berezin, Yu.Ve. @

TITLE: The Correlation Methods of Investigating (Eonosgheric)
Fluctuations in the Presence of 2 S1owly-changing Component

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Fizika,
1960, Nr 1. PP 178 - 190 (USSR)

ABSTRACT: The phase of a signal reflected from the ionosphere can
be repreSented as:

S(t) = CS} (£) + w(t) (1)

where Ot) is the daily variation of the phase due to

the changes of the lonisation 1n the ronospheric layers

during <day and night anst gt} 15 3 random statlonary

func tion due to the presence of irregularities in the

jonosphere and due to 1tS motion. The function w(t)

is of direct interest 1n the investigation of the

ionosphere. However . 1t cannot be measured directly.

It is therefore nec:ssary to separate 2{t) by some
method. An attempt 18 made to devise such 2 procedures

Cardl/7 Figure 1 shows & typical recording of the phase function
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The Correlation Methods of Investigat 1ng {Ebnospherlc) Fluctuations
in the Presence of a Slowly-changing Component

éi(t) for a signal reflected from the ionosphere., It is
seen that the recording contains slow but large variations
which are represented by ) . Comparatively rapid
random changes ¢(t) havihg a period of approximately
15-30 min are superimposed on '"@'(t) . It is seen that
the spread of §(t) is much greater than that of wlt) .
Ic¢ is required to determine the function:

(o (t +1) = p.t)o o (t + T)
@ik(,w: i k i I (2)

N ————

5 2 I TR
\/npi(t.) - (pi(t-) € (t + T)= 1pk(‘t + )

where the horizontal top lines denote statistical averaging
for i, k =1, 2, 5 - Normally, the averaging can be
done over a finite time int erval and the function can be,

Card2/7 q//
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. 2 ""
?he Correlation Methods of Investigé?fﬁg)§f0nospheric) Fluctuations
in the P.esence of a Slowlymchanging Component

determined with an error 50 (Eq 2a). However,

directly it is only possible to det i
G ermine t ati
function expressed by: ne the correlation

o 9;2122,& (0) = €5, () =

* :7wmuﬁw AN AA s ALANAADA AN AN

—'(11 + ) (Qz'r; + ‘p:,_%,,‘- (Ql + wl) (Qn N (pza‘)

(3

DA Pt it

N,:_,/..» ) ‘IMA-M Y R T Ve ]
VBQZL Feg) - (91 v ) ]E(th * “’2{2"@2 e ‘qu)a:l

where wl(t) = ¥ wg(t + ) = 9o, and so on

(1 =1 X = 2) B ricti i
1, = 2) Y restricting the validity of E
) _ a (2)
it can be written as Eq (4). where the symbols are defined
Card3/7 on p 180, It is now assumed that a certain operation
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" . 2/E382
The Correlation Methods of [nvestlgaQ%gg/%fgnospheric) Fluctuations
in the Presence of a Slowly-changing Component

A is applied to the function S(t) , such that:
AZ (v) = AP () + Aoty

Provided the conditions of Eqs (8) and (9) are fulfilled,
A% (t) can be expressed by Eq (10), which determines the
so-called "glancing average" ta.en over an interval B
The functions G and F in Eq (10) are the so-called
glancing averages for § and ¢ ., while A‘i and Ag
are the deviations of § and o from the glancing
averages. The correlation function for the transformed
quantities Acpi(t) is defined by Eq (11). This can be

°

written as Eq (13) provided the notation defined by Egqs (12)
is adopted, The expressions entering into Egq (13) are
given by the antegrals of Eqs (14) - (17). Consequently,

Eq (13) can be written as Eq (18). It is seen that by
applying the A-operation to o (t) the correlation

Caras/7 &iven by Eq (18) differs from the function NGO /
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Card5/7

The magnitude of the discrepancy between the correlation
functions depends on the shape of Plz('}z) and on the

choice of 1 « The relative error in determining @10(19

from Eq (18) can be represented by Eq (19). Now the
Significant portions of the correlation function for the
ionospheric irregularities can be approximated either by
Eq (20) or by Eq (21). ‘The meaning of AW in these

equations can be seen from Figure 3. By employing Eq (18)
1t is possible to investigate the error for the cases
represented by Eqs (20) and (21). The relative error
for the case represented by Eq (20) is 1llustrated in
Figure 4, while the case of Eq (21} 1s shown 1in Figure 5.
The shape of the functions @A and % for the cases

represented by Eqs (20) and (21) are illustrated in
Figures 6 and 7. If it is assumed that ® () can be
approximated by a portion of a sinusoid, it is found that
in crder to fulfil the conditions of Eqs (8) and (9), the
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in the Presence of a Slowly-changing Component

‘parameter u should obey the following expression:
] T

From the investigation it is concluded that by employing the
method of the "glancing averages" 1t is possible to
eliminate the slow changes when investigating the
statistical properties of the fluctuations. The method

can be useful in the investigation of the fluctuations of
ultrahigh-frequency signals and in the study of the drift

of small-scale inhomogeneities, The slow changes can be
eliminated provided:

To,5%H & Tq

where ﬂ&o 5 is the correlation radius of the

fluctuations and fo 18 the average period of the slow

Card6/7 V(/
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The Correlation Methods of Investigatg%ngfgggspheric) Fluctuations

in the Presence of a Slowly-changing Component
fluctuations. 1In the typical case it is found that
gt = 60 min . Consequently, the necessary condition
is fulfilled since ﬁ&o 5 = 3 min and 3Q » 12 to

24 hours.
There are 8 figures, 5 tables and 6 references, 5 of

which are Soviet and 1 English.

ASSOCIATION: Moskovskiy gosuniversitet imeni M.V. Lomonosova
(Moscow State University imeni M.V. Lomonosov) Vf/

SUBMITTED: March 17, 1959 !
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ACCESSION NR: AT3012750 S/2831/60/000/002/0019/0032

AUTHORS: Grishkevich, L. V.; Gusev, V. D.; Kushnerevskiy, Yu. V.;
Mirkotan, §. F.; Porshkin, Ye. G.

TITLE: Results of investigations of ionospheric inhomogeneities
and their motions, obtained at the Soviet stations during *‘he IGY

SOURCE: AN SSSR. Mezhduvedomst. komit. po prov. Mezhdunar:.in.
geofizich. goda. 5 razdel program. MGG: Ionosfera. Sb. statey, no.
2, 1960, 19-32 :

TOPIC TAGS: ionosphere, ionospheric inhomogeneity, international
geophysical year, upper atmosphere circulation, diurnal variation,
seasonal variation, drift in the ionosphere, radio wave reflection,
inhomogeneity lifetime

. ABSTRACT: This is a preliminary report of systematic observations
j made in the Soviet Union as part of the International Geophysical

Card 1/4
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- Year and aimed at investigating the circula
. phere, the diurnal and seasonal variations, the behavior of iono~
" spheric-wind velocity, latitudinal and longitudinal effects, and the
. connection of various geophysical phenomena with drift in the

., ionosphere. The stations at which the rotions in the ionosphere

i were investigated are listed and the measurement equipment and pro-
| cedures briefly described. Data are presented on the magnitude and
! direction of the drift velocity in the E and F2 layers; the aniso-

.. tropy of the form of the inhomogeneities in the F2 layers and the

"' statistical properties of the inhomogeneous structure of the iono-

sphere, as described by the behavior of the turbidity coefficient;

~ the angular spectrum and angles of arriv

] f als of the reflected radio
‘ waves; random drift of the ionosphere and the lifetime of the in-
~ homogeneities;

the amplitude distribution; and period fluctuations.
- The authors state that although the presence of latitudinal or
longitudinal reqularities in the parameters investigated cannot be
deduced as yet, it is obvious that the variations of the small-

tion of the upper atmos-~
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scale inhomogeneities are of local character. Comparison of iono-
-sphere drift investigations made by different methods indicates that
both large and small scale inhomogeneities participate in the
'general circulation of the ionosphere, their different behaviors

are probably due to different origin, and a common cause controls
their motion. The preliminary results indicate good agreement be-
tween the data obtained in the Soviet Union and abroad. It is

urged that the obtained data be reduced in a more precise fashion
than afforded by similarity methods, uvsing correlation analysis and
electronic computers. The article is an abbreviation of a paper
based on work performed by N. M. Yerofeyev and V. Pp. Perely'gin
(Ashkhabad), L. V. Grishkevich and N. A. Mityakov (NIRFI, Gorkiy),
Yu. V. Kushnerevskiy and Ye. S. Zayarnaya (I2MIRAN, Moscow), V. D.
Gusev, L. A. Drachev, S. F. irkotan, Yu. V. Berezin, M. p. Kiyanov=-
skiy (Moscow, MGU), V. E. Zelenkov and V. N. Checha (Tomsk, SFTI);
B. L. Kashcheyev, Ye. G. Proshkin, V. V. Tolstov, and N. T. Tsimbal
. (Kharkov, KhPI) and V. Kokurin (Simenz). orig. art. has: 11 figures,
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AUTH(O™ S ] Gusev; V.D., Mirkotan; S.F.

TITLE: On some anomalies inoident to investigation of ionospherla
drifts

PERIODICAL:s Referativnyy zhurnal, Geofizika, no. 5, 1961, 31, abstract
5 G 257. (V sb.: Issled. ionosfery. No.3, Moscow, AN SSSR,

1960, 77-82 (English summary))

TEXTs Investigations of large-scale inhomogeneities (Moscow, MGU)
for the period 1957-1958 revealed the presence of imaginary velocities of
chaotic variability, deviations of the fronts of the apparent velocities
from linear deviation and the existence of various autocorrelative func-
tions for recordings in three spaced points. These anomalies depend on
the time of day and attain a maximum during deylight, which indicates a
connection between the appearance and motions of the inhomogeneities sur
the intensity of solar radiation. The anomaliescannot be explained by
insufficiency of the sampling volume because the latter is about twice as

Card 1/2
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On some anomalies incident to investigation ... A005/4130

great in the daytime as at night. The existence of anomalies points up
the necessity of checking more carefuliy the conditions of applicabilit:
of the total correlation analysie method to investigation of thz lonc.
sphere's inhomogeneous structure, and the necessity of selectiug ortiaz ..
dimensions for the measuring triangle and its orientation. There are n»
references.

Yu. Kushnerevsxi,

[ Abstractor's note: Complete translation.]
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TITLE: Gorrelation analysis applied to media with volume characteristics

PERIODICAL: Referativnyy zhurnal, Fizika, no. 11, 1961, 312, abztract 1iZh423
(V sb. "Issled. neodnorodnostey v lonosfera. no. I", Moscow, AN SSSK

1960, 7-19, English summary)

TEXT: A generalized correlation analysis is given for media whose proper-
ties change randomly in the direction of three space coordinates aad in time .
The statistics are stationary in time and homogeneous in spaze. There is
indicated the genera) method of determination of the average spatial character-
istics of the inhomogeneities of such media: anisotropy of shape and of average
size of inhomogeneitles, orientation of the major axes of anisotropy, drift
velocity Vd, rate V, of the chaotic variability of the inhomogeneities, and
some other parameters. It is shown that the correlation analysis of 3-point
measurements of lonospheric inhomogeneities that 1s used at present (the so-
called space-spaced reception) 1s invalid in the general case of artizrary
orientation of anisotropy axes and presence of a vertical component of drifs
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veloeity V. . In this case, for example, rate Vc obtained from 3-po.nt measurs-
ments 1s excessive as compared with the true rate owlng to the presence of Vd'

Tnoident to 3-poilnt measuremsnts 1%t [s natural to dstermine only the horizontal
sross-sectlon of the average shape of inhomogenalitlies 1in space, L/)(///

[Abstracter's note: Complete translation]
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AUTHORSs  lirkotan, S.F., Kushnerevskiy, Yu.V., Gusev 2 VoD
TITLE: The motions of inhomogeneities of different sizes in the
ionosphere

PERIODICALs Referativnyy zhurnal, Geofizika, no. 6, 1961, 30, abatrzss
66244. (V sb.: Issled. neodnorodnostey v ionosfere. N-. 4
Moscow, AN SSSR, 1960, 57-69 (English summary))

TEXT: The similarity of anisotropy in shape of large- and small-
scale inhomogeneities points to an influence of the earth's magnetic field
°n inhomogeneities. The identity in behavior of some parameters charar.-
terizing the inhomogeneities, the general trend of the variation of ths
direction of motion and a number of other factors indicate the existence
of general principles affecting the behavior of both types of inhomogenei-
ty. ‘owever, the relation between variation in size and the lifetime of
%“hese sizes, which is opposite for large.and small inhomogeneities, and
the opposite direction of the latitude component of the drift rate poinu
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to different origins for these inhomogeneities. The essential role of
iffusive and chaotic processes is noted, especially for small-scale in- o
homogeneities. 73

Autanors' summary

[ Abstractor's note: Complete translation. ]
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AUTHOR: Gusev V D

. TITLE: Statistical Properties of Large Inhomogenelties ir the
Ionosphere

e i

PERIODICAL: Radiotekhnika 1 elektronika, 1960, Vol 5, Nr 2,
pp 179-187 (USSR)

ABSTRACT: The statistical and correlation properties of the
wave phase after reflectlon by the lonosphere wilth
large inhomogeneitles are investigated. The analysis
is based on the solution of the elkonal equation.
The distribution of phase change velocity with time
1s independent of the distance to the lonosphere
only for normal distributlon of wave incidence angles.
The statistical character of the phenomena of focusing
by large inhomogeneities in the lonosphere was ana-
lyzd. This may have conslderable signlficance for the
phase method of analysis of these inhomogenelties.
Card 1/ 15 Introduction. Experimental investigations of radio
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Statistical Properties of Iarge Inhomogeneltles 77768
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wave propagation reflected by the lonosphere did dis-
cover varlations of these waves 1in time and space,
due to widely varying inhomogenelitles 1in the
lonosphere. Least investigated are the so-called
large inhomogeneities stretching for tens or hundreds
of kilometers, of different lengths. In particular,
one of the factors 1in very long distance wave
propagation 1s the exlstence of great inhomogeneltles.
Experimental investigations of reflected waves of
different frequencies prove that the mean properties
of waves reflected from different lonosphere layers
do not show any remarkable dependence on frequency.

. The rleld changes are baslcally due to varlatlions
of the refraction, and theoretically the wave propaga-
tion in the actual ionosphere 1s equlivalent to a re-
flection from a serles of convex and concave mirrc
which alternately focus and detocus the wave flelds.
The statistical method of analysls is most acceptable.
(1) Common Properties of the Eikonal. Tne Fresnel

card 2/5
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zone radlus for reflected short radio waves with
normal incidence 18 approximately 3-4 km. The general
analysis of geometrlical optles equat lons:

(gral ) == 1,

Tt ln Agradg = — } A,
(where ﬁPiﬂ elkonal; A, wave amplitude) shows that

the firit equation (of the elkonal)ls basle. Tnus,
the starting polnt of investlgations will be:

with boundary conditlon (x, ¥, z) =0 = f(x, y) for
z = 0, where the plane z'= O corresponds to bottom

N of the reflecting lonosphere layer, and axis =z 1s
card 345 directed from the lonosphere to the earth. Taking

I lE!THl H
it it
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Statistical Properties of Large Inhomogeneltles 77768
in the Ionosphere SOV/109-5-2-1/26

for simplicity : = [(x), the eikonal equation solution
is:
o=/ + Vi —n?, @

where u 1s glven by:
AQ)

I—ll:—-—.—_(.[il

=

which solution 1s real, if:

:I/(u)
el < 0
mag
Tne geometric solutlion of (3) corr-.ponds to finding
Card 4/ 15 the coordinates of the intersectlon >f curves:
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Vi Te—u, gy, m () / I//—l_:‘—lir("_)

) du ( du ) .

The condltlon for unilqueness of thls solution and
also of (2) can be stated as:

4 (u)
du?

N LS o EC

Vlla.y-

dr
pagalp vl
du max <\ KO , < ¢

Since existence of several possible solutions of (2)
corresponds to the arrival of several rays, 1l.e.,
presence of a focus, Ko,is called parameter of

where for small angles, l.e., ‘

focusing. For the irregular distribution of large
Card 5/15 inhomogeneities, the condition (4) takes on a
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probabllity type expresslon:

"‘5'- <\’ I. (7)

and, analogously, (5) 1is rewritten as:

3 (n) . i3y
z ‘ —iE M:— S Ipe E= e << [1— ("{d,')’] / , (3)

For the usual small scatter angles, 1.e., for O‘Y'

< 1, E 8) takes shape of K 1/7Y, which means
PN o

that the solution of the elkonal equatlion will be

unique with the probabllity p(Y), that is 1n absence

of focl. (2) Statistical Propertles of the Eikonal.
For statistically homogeneous processes, the conditilon:

I («"; = I (&), ©)
card 6/15
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must be satisfled, where

Fo= | rowwa. T -t | ruen,

-—0)

and F 1s an arbltrary integrable tunction., The
density of' probability is designated by W and
characteristic function by ® . Assuming £ = £(u, t)
and considering (3), 1t follows from (2) that:

e - Ol(u.l_) i?_ _df(u, 1)

T T W= g (10)

wnere u 1s a solution of (3). In accordance with
(9) and (10) the characteristic functions ()(771)

for d¢/9 x and @(772) for d(f)//dt equal: On the
z # 0 level:
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T A
0, (m,) mu'l:r:lz—“—n S e_\'p(zm ‘.—,'“—)du,
’ . ] ¢ . o
=it | oo 2
~ity
and for level z:
L O gy 1 f A
8 () —J,I.IEOE_S‘ exp (zm m)dx:lx‘r’r;m \ exp (n;, %—)—J;du,
.1 ¢ /. 1 df d an
0 () =xh-ToZ'_°- S exp (l*qg T)(lx = lim 5~ S exp (i-r,g T{—)%da,

where dx/du with reference to (3) is expressed throuzh
u for 0'f'<< :

dr

— 3 _{,

Ptk
2 5k (12)

& T
it
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and integration 1s made per all values of u corres-
ponding to (7), (8), whereby dx/du >0 per (8) and
(12), TFor the general conditions e ;) =a(7,),

but u,
. 1 1 . od
‘ 0, () # 8 () = B, () + zuhlr:o T S a‘u/'i oxp (m,»‘?{-) du.

: 2
Only for normal distribution of w(g[%) and W%),
u

@O(T)2) = @(7’)2). The correlation coefficient

for these functions R = O for the limit conditions
of (12). Thus, the probability density 1s independent
of z in two cases for (ﬁ/ﬁ x at arbitrary
/3 x)3 ( 2) for yydt under normal distribution
of W d&%/dt /9 x)% (3) Correlation Properties
ﬁ(the 1konal. The correlation radius for function
x) is:

EHaiine
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(13)
for a normal distribution:
lV(y !/)"—‘—-—i——cx [—.__’.. T i g2 'R
YIS eyi=e o Ty Wi vi— .'ll!/z)]-

where R 1s correlation coefficient between yl and Yor
From (9), (10), (11), (12), are derived the equations:

) m 2 2 ,z,
'-“2 = — (Y1 —ya), g%‘ = o; [ (y, —~¥2) + X (1 — Ry, (14)
xo At

HiHE

IRE e e
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ad

1 ¢ o . 2 1 ¢ ‘ 1 _
h= g x ,.;'ioyc-\l‘(—"?_'?)i ha= U X L‘NI’(\““%‘)‘IU = D). (15)
-

m[x]/t + ~ln(!—1 .‘.)l

n< ] (16)

]/1 }-———ln(l-——'IA)

From (13), (14), (15), (16), it follows that:

o Yo

ry = —u o =g,
1§
Vin—u vre

for varlations of angle of incidence J c,v/é’ X, and:

BRI -

v lf-('n—— wa) (1 — 1)
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large lnhomogeneitlies of the P lonosphere layer,

made by others by the registrdtion method of variations
/Ht and ;f did show that dc¢ P/HL follows a normal
istrlbutio law, Then due to 'the independence of the
time v riabled dp /9 t) from the space varlablen
JP x), it follows that these have a . normal
lgtrlbution, too, because -g 5%)v » @%Q whore v

0% d d
ls drift veloecity. It was found that g K 1,
In agreement with (10), 0f/d u and dt/dcfhavg
normal distribution, which applles also tc fAﬁ u?

An example 1s ecalcilated tor Lwo values of the height
of the reflecting layer F2 = 300 km and z = 250 km

I
( k. = 12 o . because A= M r ). For directions

0
along the maj%r axes of charactnriqtic ellipses 8y >

0.99. On the average, the focusing 1s not too impor

tant durling day or night. 1In the mornings or evenlngs
the dimensiona of large inhomogeneltles can be distoprted
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ASSOCIATION:
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BRI

up to 20%, sometimes even more, depending on the

helpht of the bottom of the rellecting layer.

For anistrople Inhomogeneltles the focuslng can lead
to an increase of anilsotropy radlo waves scattered

in the lonosphere. There are 9 references, 6 Soviet,

3 U.K. The U.K. references aret A. Hewlsh, Proc. Roy.
Soc., 1952, 214, 494; E. N. Bramley, Proc. Roy. Soc.,
1953, 220, 1140; C. N. Munro, Proc. Roy. Soc., 1958,
63, 217.

Moscow Government University imeni M. V. ILomonosov,
School of Physics (Moskovskiy gosudarstvennyy
universitet imeni M. V. Lomonosova, Fizlcheskly falul’

tet)
July 19, 1958
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' AUTHOR: _ Gusev, V.D., Vinogradova, M.B. and Gaylit, T.A. ‘
TITLE: Statistical properties of phase of a wave reflected

from the ionosphere

PERIODICAL: Referativnyy zhurnal. Avtomatika i radioelektronika,
no. 7, 1961, 26, abstract 7 1168 (V sb. 100 let so
dnya rozhd. A.S. Popova, M., AN SSSR, 1960, 220-227)

TEXT: The possibility is analyzed of determining the laws of
distribution of continuous random processes from one experimental
recording. The laws are determined of distribution of the irregu-
lar part of the phase related to the ionosphere in homogeneities of
a wave. 8 references. /[ Abstracter's note: Complete translation

VB
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' Fourth All-Union Conference of the Ministry of Higher and Secondary
Specialized Education of the U.8.S.R. on Radio Electronics. Vest.
Mosk. un. Ser. 3: 82-84 Ja-F '6l. (MIRA 14:4)
(Radio—Congresses)
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AUTHORé: Gusev, V. D., Berezin, Yu. V.
TITLE: Radio-wave absorption measurements in the presence of large
inhomogeneities in the lonosphere

PERIODICAL: MoskovddyUniversitet. Vestnik. Seriya III: Fizika,
pstronomiya, no. 5, 1961, 39-47

TEXT: The effect of large ionospheric inhomogeneities on the amplitude and
phase of reflected radio waves and, thus, on the measured reflection
factor R was investigated. A method to reduce this effect was studied.
The investigations were based on some experimental data obtained by
investigating the Fp layer. It was shown that the amplitudea of reflected
gignals may be focused. The focusing effects are to be taken into account
to avoid errors in measuring the reflection factor. A study of the
behavior of the phase (x,y, ) of the reflected signal! showed that ¢ and
fo(u,v,t) were random functionsg Therefore, statistical analysis ang

averaging of the measured values of the reflection factor eare necessary.
When R is determined from results obtained by measuring the amplitudes of
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once and twice reflected signals, an averaging of 2A2(t)/A1('{:) will be
]

useful. The observation time T varies with the parameters of the
inhomogeneities in the layer. Therefore, it should be chosen oonsidering
the following demands: 1. T must be as short as pogsible to avoid
dissortion of the function R(t) due to averaging. 2. T must be as long
ag possible to minimize the effect of the random function (%) on the
measurements. In spite of the discrepancy of these demands’) a compromisge
value of T can be found as the function R(t) changes more slowly than f",

)
The demands can be expressed as follows:

t, +1/2 l |
1. 11 . I 2/ r(}\:) dt@(to)

o
2. lazodo'<$?ﬁ(to), where « is the probability factor

determining the "confiden@al" rangaj t’ is the standard of the mean value.
With numerical estimations these dema 85 can be written as

1) 12<24/80% (9) and 2) T1/2>(2voo)’/2azoof,, (10), where
[o]
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2 2
dfg - cfé, Q'i:(,)(o),, Q'f,(o ,~1/A b Tee S Yol A - horizontal dimension of

large inhomogeneities, 1, - radius of correl&tion of the process f'(t),

Too radius of correletion of the process " (t )s Qf6 - correlation factor,

d%" - dispersion,.fl- 2n/To, I, = 24 hr. For practical application of the
o .

regults obtained it is necessary to collect experimental data on various
ionosphere layers during various seasons and hours. The otservation time
T has to be taken as short as possible. To measure the reflection factor
for the reflection from the Fy, layer, T must be of the order of about 1 hr.
Continuous information on the’' regular change of the reflection factors can
be achieved by sliding averaginz. (Ref. 9: V. S. Pugachev. Teoriya
sluchaynykh funktsiy i yeye primineniye k zadacham avtomaticheskogo
upravleniya. (Theory of random functions and its application to problems

of automatic control), Fizmatgiz, 1960). There are 2 figures and 9 refer-
ences: 7 Soviet and 2 non-Soviet.

ASSOCIATION: Kafedra rasprostraneniya radiovoln (Radio-Wave Propagation
Department)
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AUTHORS:: Gusev, V.D., and Li Chun

TITLE: The relation between the inhomogeneity parameters of

the ionosphere and ionospheric disturbances

PERIODICAL: Referativnyy zhurnal. Geofizika, no. 4, 1962, 34-35
abstract 4G197 (Scientia sinica, 1961, 10, no. 2,
225-230)

TEXT: - The authors studied theoretically the relation between the

degree of disturbance (f) and the inhomogeneity parameters of the

ionosphere. The parameters were found by correlatioa anzlysis of

the changes in radiowaves that had been diffracted by the ionosphe-

re., It is shown that practical methods exist only for g = 0 (al= ‘)(

though in general § >»1), and also that the drift velocity of inho-

nogeneities, the velocity of random motion, the anisotropy factor,

and the ansiotropy axis are independent of B. B only affects the

mean duration and scale of the inlomogeneities. A method is given

that enables experimental results to be converted to the general ca-
se 5 = 0, so that the real spectrum of spatial inhcnogeneities,
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